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SKIN CANCER AND BASIC RESEARCH IN DERMATOLOGY*
HERMANN PINKUS, M.D.
When I reviewed the papers proposed for pres-
entation at this meeting, I was amazed at the
broad spread of subjects chosen by our members
for their investigations. Most of us are clinicians,
yet most of the papers to be read today and
tomorrow have no immediate clinical applica-
tion. Is this good or bad? I believe it is very
good.
The clinician's task is to treat and cure sick
human beings. The aim of the scientist is to draw
conclusions on the basis of irrefutable evidence.
The clinician can not delay. He must make
decisions on the spot, often on clues and incom-
plete evidence. To the scientist time is no object.
He can defer decision until he has ascertained all
the facts. These diametrically opposite ap-
proaches often lead to lack of understanding,
sometimes to contempt of one group for the
other. Yet medical scientific investigation as well
as empirical therapy have one common goal: to
conquer disease and to save human health and
life. It seems best to me that every clinician
should have some practical experience in scien-
tific investigation. It would be good if every
medical scientist could have some experience in
clinical practice. Then each would understand the
other better. The meetings of our Society and our
Journal are one of the arenas where the two sides
can get acquainted, and where the clinician can
show his mettle as a scientific investigator.
Skin cancer is one of the fields of our endeavor
in which adequate therapy on the basis of correct
diagnosis is vital. Since even the most experienced
dermatologist's eye can not always be sure in the
differentiation of basal cell and squamous cell
cancers, benign and malignant nevi, and the
large group of more or less precancerous keratoses,
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it has become generally accepted that clinical
diagnosis must be supported by histopathologic
evidence.
The dermatopathologist must also be aware
of his limitations. His realm is more closely
related to the sciences, yet he shares the clini-
cian's predicament that he must diagnose on the
basis of limited evidence. He ought to be aware
that his judgments often are based on conven-
tional rules and on concepts developed in other
fields of pathology or in anatomical and embryo-
logic investigations, and that his edicts actua]ly
are interpretations which may have to be changed
if the basic concepts change.
One striking example of mutual influences
between histopathologic and anatomic-biologic
thinking is found in the classification of malignant
epithelial tumors of the skin. Our present diagno-
sis of skin cancers is based mainly on Darier's
classification (1), according to which we recognize
"basal cell cancers" consisting of dark staining
small cells, "squamous cell carcinomas" consist-
ing mainly of large prickle cells, and mixed
or "baso-squamous cell carcinomas" consist-
ing of both (2). This concept has the appeal of
simplicity and clarity, but it leads to far-reaching
difficulties if we think it through in terms of
biologic principles.
Darier's classification originally was conceived
for the very practical purpose of explaining treat-
ment failures after x-ray therapy of basal cell
epitheliomas. It was pointed out that 10-15% of
skin cancers contain a mixture of basal and prickle
cells, and it was reasoned that inadequate irradia-
tion would knock out the more susceptible imma-
ture basal cells, but not the more differentiated
prickle cells. Thus the more malignant component
would be left behind to proliferate by itself. This
reasoning involves three premises. It makes use
of the general therapeutic experience that malig-
nant tumors and normal tissues are susceptible
to radiation damage in proportion to the number
of immature, proliferative elements they contain.
It also postulates that the basal cells and the
prickle cells in a mixed tumor are relatively
independent of each other, so that one component
can be obliterated separately. It finally makes
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use of the clinical experience that squamous cell
cancers of the skin are more malignant than basal
cell cancers.
Premises 1 and 3 are contradictory. In general
tumor biology, immature cancers are more radio-
sensitive, but also more malignant, while more
differentiated tumors generally grow more slowly
and are less apt to metastasize, but are more
radioresistant. Premise 2 draws a sharp dividing
line between basal and prickle cells, which
biologically are considered closely related as
mother and daughter cells. According to the classi-
cal teaching of anatomy, the basal layer is the
stratum germinativum of the epidermis. Its cells
divide and mature into prickle cells that are no
longer capable of mitosis.
These contradictions led to attempts at over-
throwing the basic science concepts. Thuringer
(3) and others (4) showed that the basal layer is
not the sole germinative stratum, and that epider-
mal prickle cells can divide. According to some
authors the stratum spinosum contains more
mitoses than the stratum basale, and the conclu-
sion was reached that basal cells and prickle cells
maintain themselves independently of each other,
not only in tumors, but in the normal epidermis
as well (5). This concept seemed to explain the
other dilemma. If prickle cells are biologically
independent of basal cells, then they may form
cancers with quite different properties of malig-
nancy and radiosensitivity. It may be said in
support that a completely undifferentiated
"grade IV" squamous cell carcinoma certainly is
very different from a basal cell epithelioma.
LTnfortunately, recent experimental evidence
on epidermal regeneration and wound healing
does not support these conclusions; but on the
contrary has confirmed close genealogie relations
between basal cells and prickle cells, and has
added the concept of equipotentiality of these
cells. If forced epidermal regeneration is induced
by stripping away the stratum corneum, a burst
of mitotie activity is set up, and at least 50% of
the mitoses are in the basal layer (6). Basal cells
are rapidly converted into prickle cells and
keratinizing cells. If the epidermis is removed
completely by blistering burns or other injuries,
the entire malpighian layer, but mainly the
prickle cells, become mobilized and glide over the
defect as a single coat of differentiated cells (7).
Once the defect is filled, these cells become
anchored to the corium, assume the character of
basal cells and once more build up a multi-layered
epidermis by vertical proliferation. It has become
more firmly established than ever that all mal-
pighian cells are one race and are convertible into
each other as long as they are not too far along
the way to eventual keratinization.
Independence of the various layers of the
epidermis can not be responsible for the differ-
ences between basal and squamous cell cancers,
and especially the existence of baso-squamous
lesions.
Another approach to the problem seems to
have better chances. This concept, supported by
various authors over half a century, was forcefully
restated by Lever (8) recently. The small dark
cells of basal cell cancers are considered to be not
epidermal mother cells, but undifferentiated
adnexal cells. It was pointed out that many basal
cell cancers have rudimentary differentiation
resembling hair, hair sheath, and glandular struc-
tures, and that a whole spectrum of tumors can
be constructed connecting the completely un-
differentiated, primordial basal cell carcinomas
with the less or more differentiated trichoepithe-
liomas, benign cystic epitheliomas and hidradeno-
mas. Inasmuch as most of these benign adnexal
tumors are of congenital nevoid origin it was
logical to make the additional proposition that
basal cell cancers also are nevoid tumors, derived
from embryonic rests, and especially from the
primary epithelial germ which is the primordium
of the entire pilary complex: hair follicle,
sebaceous gland, and apocrine gland.
If we accept this explanation, Darier's original
concept is laid to rest. The presence of prickle
cells and keratinization in basal cell epithelioma
now means partial differentiation in the direction
of hair or outer root sheath rather than admixture
of squamous cell carcinoma. Such tumors may be
more radioresistant because they are more highly
differentiated, but they are not more apt to
metastasize. For those who follow this line of
interpretation, and I include myself among them,
the word "baso-squamous carcinoma" has practi-
cally vanished from the diagnostic vocabulary (9).
Occasionally a tumor is encountered in which
squamous cell carcinoma has developed second-
arily in a basal cell epithelioma, but these
instances are rare.
The concept of adnexal origin seems to over-
come most theoretical difficulties. If basal cell
epitheliomas are derived from adnexal epithelium,
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they may have properties quite different from
squamous cell cancers, which are derived from
the epidermis. The extreme rarity of metastasis
from basal cell tumors is explained by their being
hamartomas and not fully malignant in the bio-
logic sense. They areepitheliomas, not carcinomas.
Experimental scientists, however, proceeded
promptly to knock out the two premises of the
adnexal hamartoma concept. These premises are:
1. adnexal epithelium from the primary germ
stage on is distinct from, and not interchangeable
with, epidermal epithelium; 2. basal cell epithe-
liomas are not produced by carcinogenic stimuli
applied to normal adult skin.
Experimentation on skin regeneration did not
stop with proving equi-potentiality of epidermal
basal and prickle cells, but showed that adult
adnexal cells of hair follicles and ecerine glands
are surprisingly adaptable. They can become
dedifferentiated (modulated to use Argyris'
term (10)) and can not only regenerate their
respective distal portions, but are potent second-
ary sources of new epidermis. In demonstrating
this the bold empirical therapist preceded the
hesitant experimentalist. Skin planing could never
produce favorable results were it not for the
ready conversion of adnexal epithelium into
epidermis.
There is only presumptive evidence (11, 22)
that adult epidermis can form new hair follicles,
either in man or animals (12). Experiments with
human skin have shown at least that mature
sweat coil epithelium can form a new duct and
epidermal sweat duct unit (13), that sebaceous
glands can be newly formed from outer root
sheath material, and that any portion of the pilary
complex can form milia and other keratinizing
cysts (14). New formation of well differentiated
hair roots occurs in certain benign tumors, the
follieulomas, apparently from the stratified
epithelium of the follicular infundibulum (15).
In short, there is overwhelming evidence that
the adult human eetoderm in all its various
differentiations is pluripotential and largely
equipotential. It is thus more versatile, or to use
the technical term of embryologists, more com-
petent than the "primary epithelial germ" was
supposed to be, and we can no longer base the
difference between basal cell and squamous cell
cancers on derivation from rigidly determined
epithelial sources. In this connection it is appro-
priate to point out that squamous cell carcinoma
can arise in sebaceous cysts, and that apoerine
and ecerine glands can form metastasizing true
adenocareinomas. The objection that these
carcinomas are derived from adult structures
while basal cell epitheliomas st? n from arrested
embryonic germs is not tenable either. There is
by now ample evidence that a considerable per-
centage of basal cell epitheliomas arises in adult
human skin in response to true carcinogenic
stimulation: arsenic, sun light, and X-rays have
been implicated. It has been demonstrated that
chemical carcinogens and beta irradiation produce
squamous and basal cell tumors in rat skin (16, 17,
18).
The histogenetic approach to the explanation
of skin cancer, which has dominated the scene for
more than fifty years and has been deeply
implanted in all our minds, has collapsed com-
pletely under the weight of evidence from basic
science and especially experimental investiga-
tions.
I will now try to propose a more valid thesis.
The principal weakness of all previous concepts
lies in their fixation on the epithelial tumor cell
without taking into account that cell's relation
to its surroundings, namely to the host organism
in general and to the supporting mesodermal
structures in particular. Cancer research in
general is veering from the investigation of the
cancer cell toward consideration of tumor-host
relations. I believe a similar biologically oriented
approach will pay off in the field of skin cancer
as well.
The skin consists of ectodermal and mesoder-
mal components which mutually influence each
other (19). From its earliest beginning the so-
called primary epithelial germ is an ectodermal-
mesodermal structure (20), which might be
named more correctly hair germ or pilary complex
anlage. It consists of a bud growing down from
the primitive germinal layer of the epidermis and
an accumulation of mesodermal cells below it.
As the pilary germ lengthens it becomes sur-
rounded by a mesodermal envelope, until the
fully formed hair follicle is clothed by the fibrous
root sheath, which is an integral part of it and
furnishes the dermal papilla. There is good reason
to believe that the dermal papilla is the most vital
and leading part in hair growth throughout life.
As long as it survives a new hair will grow, even
if practically all of the epithelial parts of the lower
follicle have been removed by plucking or other
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means. If the tip of the electrolysis needle destroys
the papilla, no hair will grow from that root in
spite of survival of other portions of the follicle.
Adnexal stroma is a peculiarly organized tissue,
different from the papillary stroma that subserves
the epidermis. It often shows metachromasia,
tends to develop hyaline border membranes and
elastic sheaths. The same type of stroma forms
an integral part of all benign adnexal tumors. A
particularly striking example is syringoma
(Steigleder (21)) in which often a major portion
of the volume of the papules consists of abnormal
connective tissue in which the small cysts and
epithelial cords are embedded. Yet, practically
all texts and most published papers barely men-
tion the stroma. Benign epidermal tumors usually
are papillomas and have a very different type of
stroma.
An instructive example of mesoderm-epithelial
relations is found in a certain type of small tumor
that consists of adnexal epithelium somewhat
similar to that found in trichoepitheliomas, but
compressed into a meshwork of thin septa by
organized adnexal stroma (22). Not only does
true basal cell epithelioma sometimes develop in
these premalignant fibro-epithelial tumors, but in
fairly large biopsy material one can construe
a whole series of intermediate pictures from this
type to ordinary basal cell epithelioma of the
superficial variety. Primed by such a comparative
study, one becomes aware that all superficial
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basal cell epitheliomas do not invade the pars
reticularis of the dermis but creep along in the
subpapillary layer, enveloped in their specific
stroma. This, to insert a practical remark, is the
very reason that the dermatologist's curette can
scrape them away without deep destruction or
danger of recurrence (23).
Attentive examination of other basal cell
epitheliomas reveals the specific stroma in
practically all. Special stains for mucin, basement
membranes, and elastic fibers are particularly
instructive. These features are best seen in
epitheliomas forming well defined clumps and
nests. But even those that grow in thin invasive
cords practically always show organized stroma
growing right along. The morphea-like tumors
are good examples.
We thus arrive at a new definition of basal cell
epithelioma (24): It is an aggressive tumor derived
from any part of the eqvi-potential ectoderm of the
skin in combination with organized mesodermal
stroma. It may be considered the result of
perverted and monstrous adnexal embryogenesis
in the not fully competent adult skin, either in
response to external tumorigenic stimuli or to
innate causative factors. It may arise in cells of
adult normal structures or in benign adnexal
tumors. It preserves, though in pathologically
altered form, the relationship that adnexal
epithe]ium has to its stroma and therefore is
incapable of metastasis, although it may be
invasive and destructive locally. It is not fully
malignant.
Squamous cell cancer, on the other hand, and
the relatively rare adenocarcinomas of cutaneous
glands are biologically autonomous epithelial
tumors that have no relation to their stroma
except that of destructive invasion. They can
therefore metastasize.
On the basis of these biologic considerations the
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standard classification of epithelial tumors of the
skin was shown in Table 1 is replaced by a new
one as shown in Table 2. Squamous cell carcinoma
and adenocarcinoma are the only malignant
tumors of cctodermal epithelium. Basal cell
epithelioma is an aggressive tumor and may be
induced by carcinogenic stimuli, but it is biologi-
cally a fibro-epithelial unit and closely related
to benign adnexal tumors from which it may
develop by progression.
In the preceding discussion I have been able
to show only one phase of the close correlation of
clinical thinking and basic research in relation to
skin cancer. Much valuable work is going on with
experimental cancers in animal skin, to which I
cannot refer without taking too much time from
our other speakers.
Let me close with the thought that any honest
effort to answer an unanswered question by well
controlled experimental work is of inestimable
value. It benefits the man who does it, often more
than he realizes at the time. It may also be of
significance far beyond the immediate result,
sometimes in seemingly unrelated fields.
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